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Abstract: Human-readable labels for 3D-fabricated parts which indicate where in a build 
bucket the parts were built are automatically generated and automatically updated for 
future parts if the placement of those parts in the build bucket changes.  
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This disclosure relates to the field of additive manufacturing. 
 
A technique is disclosed that automatically generates a region label for each part instance 
using the identifier of the region in which the part instance is located. 
 
When engineers fabricate parts by 3D-printing them with a powder-based material in a 
build bucket, it is often helpful to know where parts were located in the build bucket.  For 
example, a user may observe that parts near the bottom of the build bucket are 
consistently of higher quality, or that parts shrink or grow when they are placed at the top 
or bottom.  These observations may be helpful in recognizing and/or diagnosing a parts 
issue. 
 
Small human-readable part labels allow users to determine where the part had been 
located via visual inspection.  One current technique is for the user to label each part 
instance to indicate the position by physically labeling each part individually. Another 
way is to label each copy with an ID and then lookup to see where the part was located 
using that ID. Both of these techniques are tedious in practice. The first is very time 
consuming, and if the user later changes their mind about part placement, they must 
relabel the part if it's moved to a new region or layer. The second requires a lookup table, 
and thus the user cannot tell just by looking at the part at which layer it was fabricated,. 
 
According to the present disclosure, and as understood with reference to the Figure, a 
region label for each part instance is automatically generated using the identifier of the 
region in which the part instance is located, and if parts are added, removed, and/or 
relocated in the build bucket, the region labels are automatically kept consistent with the 
new part positions.  The user can freely edit the build at any time without any manual 
manipulation of the region labels. 
 
In the simplest case, the logical regions are “layers” or levels (not printed layers, but 
layers of parts), and the user positions one or more logical layer boundaries.  Layers are 
labeled starting at 1, and the labels increase with each successive layer.  Each part is 
labeled with the number of the first layer in which any portion of that part is located. 
 
In one example, the disclosed technique operates according to the following process: 
 
1) The user chooses to label parts with a logical region label, and selects a location for 
that label on the part.  In some examples, the label may just be one or two characters. 
 
2) The user packs many copies (i.e. instances) of different parts to a build. 
 
3) The user adds at least one layer boundary to separate the build into an ordered 
sequence of regions, where each region is assigned a different identifier or symbol.  In 
some cases, the system suggests a position for the boundary based on the height of 
existing parts in the preceding layer. 
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4) The user can freely edit the build by changing parts, or by repositioning regions by 
moving the layer boundary. 
 
5) Prior to fabrication, each build part is automatically assigned a label using the 
identifier of the region in which the part instance is located.  In one example, this may be 
the lowest layer in which any portion of that part exists, the highest layer in which any 
portion of that part exists, or the region which contains the largest portion of that part. 
 
Consider a build 10 in a build bucket in which two logical regions, Layer 1 20 and Layer 
2 30, have been defined..  Parts 40 are located entirely in logical region 20 and will be 
labeled as such.  Parts 50 are located entirely in logical region 20 and will be labeled as 
such.  Parts 60 are located partially in logical region 20 and logical region 30.  According 
to a schema where the part is labeled according to the first (lowest) region in which any 
portion of that part is located, part 60 will be labeled as logical region 20. 
 
The same user may perform all steps of the process, or different users may perform 
different steps.  For example, a second user may perform the editing operation of step 4) 
than a first user who performed steps 1) through 3). 
 
In one alternative labeling scheme, parts are labeled only considering the layers in which 
parts of that same type are located. 
 
In an alternative process, the build is divided into logical regions with an ordered 
sequence of volumes, each volume is given a unique label or marking, and then each part 
is labeled based on the region or regions in which it is located.   
 
In some examples, the label may be embellished to indicate the position of the part 
relative to the region.  For example, if the build were divided into logical layers, then the 
layer number could be preceded by an icon to indicate the relative position of the part 
relative to the preceding and succeeding layer boundaries. 
 
More than one set of regions and labels can be used.  For example, there could be a first 
set of regions for top, middle, and bottom; and then a second set of regions for left, 
center, and right. 
 
The disclosed technique advantageously performs automated part labeling in a manner 
that alleviates time-consuming manual labeling and careful part placement within the 




Disclosed by Jennifer Wu and Craig Peter Sayers, HP Inc. 
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